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“RRERE 4 MHFADHEEERNTRER

— W E (hEZ5E) 2017 5 32
E O, mER, B, X, 2SI, AMEe
(1 ERHET S — NRERE /AR ERR M B E R R 2545, L5 ERHs 222002; 2. fRMEFRIR
FHWITBETE, TLIF ARM 221004)

= BRY Ui EIKEE 4 (DPP-4) ML EAE AT FE kg . Faik - B BUIT AR B Y A 5%
SCHR, AU DPP-4 $WdIF 29 AR HIRORT FE3EAT IR E 4. RS54 - DPP-4 7 5 K2 825
BRI AN R N4, Toifs AR, = FHOOUIK. RERSS . MMt — K . A& BB E S5 A% G FapE Y,

MyTRERRRZ, IR 2 At 5 2R KA, BYDARIRENS I 98 DPP-4 SR B RE AR s 2
AREIIAAR S DPP-4 SMHIFAAAEL Y BAF A, RERSFEAK DPP—4 R T R, WRPRIBH] 2R
fiF; GHLEE P45 (0 CYP) 3A4 JRA)ERIGRAMEF AT H/RER 5 DPP—4 I 7RI I I 75 1 4857
&, (H5 CYP3A4 SEAGMHIIN BRI, IR RS2y, /8 DPP-4 5 5 K2 B2 A
ARG et EHESLGYME EH.

KEE KIEREE 4, AKIEAKEE 4 SMF0R BN 2GR AR

BRFEEETENORSER, B1F 1 BRERR. 2 BBRE. TRERBNSEHREENERR, H
F2990% U EMBERET 2 BUERK. “AKEAKES 4 ( Dipep-tidyl peptidase-4, DPP-4 ) #IHIFIgEEE
iLHE DPP-4 BEIEM, B MMARRSMABRMIL 1 ( Glucagon-like peptide- 1, GLP-1 ) M99 |
{RHRRS B A WRE R, (FE 2 BUMERFMEE (2013 £4R) ) ¥ DPP-4 HIHIFIRFS. 2 BUHER
W87 25" . BT, IGKE MY DPP-4 HIFIFI EZHAETIT. HARIIT. WARST. FIA&5ITTHD
FIRLFISTS, R RAE DPP-4 MIFIFI S HMAY B ANER ARG S, AREFNREOBREI. LTk,
EEETREFERERNIMEXHR, 5t DPP-4 HIHIFIAYEEERMNMRHFTRNFELE, AR KK
RS E,
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1 DPP-4 %I 5 O BRBEFEA AR E1EM
1.1 ZHN

BRFRE BN, taR, HEanEMEaram e ZRRY. ZREXMEE SMERN
%, BEEZFERAEHESRR, BIRSRERNGURMMENNIBERNA, UERMEF. Bid
ERRERFE, BERBRRIERRFBEENMBKE, AHRMIREEHGREEREEGT TR 2 BUERRBR
ENEERY, SN 2 BRERRES. ORTENMBEZRST 2 ARERREENRLCNLES

(HbAlc) AREEIAHR, NIBAEHERM FBAHMZAY), DPP-4 HIFFEEAS K EMMDE. NENEARE
Sh|, MRERAEIT. 448T05T. RIS TRARATES —RRMEBEA, HATERAZNE, B
i S REF. Apaijai N F[7IMFRER, 4HE51THZ FRATIERERD RIRTIFFRE B FEE

( Ischemia-Reperfusion, I/R ) #RfASIEAOHRG, BHERTRENGTITNEF, HEITHRAZH
SR ET R 2 BIMEIR R BB DB R BTN MRILE, EE FDA#UE T —MEFIRIFTH — FXAMA R 75
FIEFIT/—RRME TTERER ( Kombig- lyze XR ), HIREEE FHMETHFEIHFRZWAFHZY)
REF R, B0AR51T/Z BINE T E RN KRB RN R E— S R RIES" .

12 HthE5iEs

AR EM T — B KL SRR S R A ARG INERER, MR HES DPP-4 HIHIFIEKA,
ARG AP OBEAERUR . FAAR)IT. RIARGUTT. FUIRLAT SARFIANR. MR 5 EREL XS 254 925 5h % 3F
TRHEF M, P, Charbonnel B F AT R IFN 7 IARFIBFIAET) A IR 31 SFIH6 5 THE FAGE7E 2
YREER. TPl X0 | BiRKIRE T, 234E TRRBEENAYFIEAMARIIE 45 mg, qd 0
P4&%17T 25 mg, od, FERLAHA 12d B9IEST ; FEIERENL. BEFIA I BiRRIRE T, STRRBEERD
AHR 5mg, qd+BIA&FIT 25 mg, qd, SERLHHEA 8d B9ATT . REFTH REMNMATREERNE LR
miMZAREMA N FSE, ERERMARTIERMNIES AR SMESTRA, BEABEEXNRKEET T
RFTHEEE. 55, Scheen AIVH) HIRER, FIHEFIT SUARSIEREL RS, FIAR51TREBEMILIES]
FSEEAY 2 BIERmEEGREEMNI &, EFANEELNHTBRENZENE Fit— SR
g,

Yamaguchi M " MM B AR 2 BUHERFES 24 BIEAM AN R, WE T EAZFT SRIEFIK
i MNAYMBREER, NEBEMNRFRDNELRST. DPP-4BE/EM. GLP-1. F&EHE. R EMR
S MERAIRSNERE, EREAWMAYEKAIF AL MAERSTX DPP-4 BEAEMING], BRI T4
WILTOMZRE | SRMAAMELL, KEAHIIRS T GLP-17EM, FRMATMEKTE, BBEWIMR
%
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2 DPP-4 HHIF ShEAEZHAVEE(EA

2 BB R A B AR AR AEN R, BB BEHBIERSE, BT 2 AEREEETK
R R EN . 2 BRERBBENRR BT ES THERANER, ERERKARIEH MUEETR
R R LR,

¥ B EE SRR SNEEAMRREE R FMER, SNEMEREFERERY, TRISETRYENS
REHIBAE  WREBEERNERSMR, EAMRMNAIRRT, RZRE 26 SEYENSBREMNIRNGE
fEE RS, BRER _REMEEE A (HMG-CoA) RIZAMIITREPAMRER, &ML HMG- CoA ERAM
LB . HMG-CoA X RESIHIF % SrAEAE AiAT 2EMNMASKFE. Aquilante CL E A RPNRE
SEERAEEIDTHRFREAM T IFNERE AN FSH, SRR T AR EEERT TR F K
F, BRREXNTMAYNEAETE RIFMNM 2. Graefe-Mody U & B9 RMER T FIRLF TR
i TEAMBERR, SRETHRNFTAZMAMEER P450 (CYP) 3A4 AN FIFE, HEEE A
Bt T TR EE RN A TRLR 2578 . Bryzinski B Z TS IIM ARSI T 54t TR 5Bk AR & A Ui
TN, HBRERDRITRENE 2 BERBREENMERGKE, BBEEARTFNZM.

3 DPP-4 HHIF 5 A RREZ 25 E1ER

AREBZASEBTRALEBNBEZEY, BATSHNERENZHRRES M, 5 DPP-4 HIHIF
BN, MENHERENS 4 —EMEM. Upreti W S HTIRNET 20 BEELUEZIXERBD
WATMBZANAYELER, SREANAMHAYESRAFRUEEAVRSHDNFZSE, RnidiE
FTOIM S ORBZAHKAE, TATAENE IRNEWIMRTF. Migoya E E7 NIRRT AIEFT
SRRz RIEFREXA 21d FMANFEEER, MREANAEFITIIRR A BREEZ 250k B AR T R A
AHNFEHTEMW, NFEAYAEER, Friedrich C FHMRUET R RFITHH R LM 2I4E O iR
DHRIGEES LRE ZENRSHDNFZSHRNZN, ERETIHETERARIERS 30 g ARIEZE
150 g RBXAFIALFIT, ZREHBRE RIFOMZH, B ARBR2BNANZSHEYMHAEFRITE
BX. Alt, WRTHFHAFT SORBZAKAT 2 2RRFEENAT.

4 DPP-4 HIHFI S ZAHEEER
IERNARER, PHEFFNEFBEDERRFER, % 2T 2 BERBENEENGTT. FAKFE.
MR, HERYBEBREESZ I, Olurishe C Z[22] B9 RIFIT T HARERB Y 5FRFTE BRNE,
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ZRET, HARBRYMARINTHREE —ENERET | KERRERFERYXRAARRY K S
7T, REBVMEE 2 LKA LTRGBS | 75, MM ARG ERERRER KRR B A ELRFE
B, EBFAEEMRERRER, OAEBHEIAMBENREL L. REKE. MR, BEERMBEZIR;
AEREHABEBNREE R EMEZ . Gaol F NIRRT T W EF)T 5B A EEK A
MAYMBEER, EREAW, BRIARERNREASERDBINTHRREEAMFIAE, FENDE5
TTERREBARBRE, flt, WREIIERRBSEERE DPP-4 IIFIFIREM EINARFERER D2, F
EEXNTT.

5 DPP-4 HIHIF S HMAMMEEER
51 hE¥

WEFEPRCROEEXAY, WORMERRIAESENAER, BIBOE, MEICEES. HeYL %
PRI T S FRKAEEITHNEEADNFSH NP, 5% 7d ENENADFSHEER, K
BHRBRIGMEEINTHREE, BEEINTHRRIERE. ¥R, NREREEHNZSHTMIITS
TERX., B, EFSERITHBN TR EEAYFIE. Friedrich CEHMRER, FRFTS5H
SXKAN, MEFNANFSHETALHITERX, BRASIH ShEFAa#EX0 P-EEASHitb
HIZEANFIE, BEAZWEENOHEHaRIRERAT. i, MEFTSHE AN TRIE
BRIERA.
52 BBEHRY

Hao S " MTARMANRIRFEEARIREZRE, HECOREERE (750) WERXR. BRFE
BARAYS, REZRFAMBKESAKRINTREMAAEKRINTERESZENARNEIEREMNE. MEKRSEMC-
K ERZIAETR, ZRUMKEFERITHEBIREZN T EARARKIT, BEXHABCRNREE
KERESTHAAETT. Nonogaki K FHMHRE R, (2t Z BRI RIS S i X (250 71
TERRIEFEME 5-RER 4 (5-HT.) EHIFIEDHF SRIEFTHARN, £BEZREARER GLP-1
RPEMREEENE, R DT RBIEERARITHREEN R, ERUWEIREREXBHE—S0
M FLIE .
53 CYP JR¥IS I

IIEFITIEIL CYP3A4/S RISHEM 5-FENARFITT, CYP3A4/S SRINHIFIFIRIE SHIGEBZIDAEFNTT
RERM RN FE . Patel CC FVMMRIRIT T HEFITS CYP RMSIFIFIFELMIT . H/REFIER R
WHZSMBEEER, ERETFDEIITS CYP3A4 RS SEINHFIRK AN THFHEFE, 5 CYP3A4
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SEAIHIF (WERRKE) BANFRZRBENESRS

6 55

HEUREIEZ) DPP-4 HIBIFIRAREERIRHY. A-EROE. MENERESER, WREAZ,
BmMEEES, DPP-4 HIHIH S HMAMABEERZEHZERKRIE. DPP-4 HIFIF 5K S HZAWEK
ARNFEIARRE, TRFEFE, MZFRN. #IRE, B K. WIEESERERED, T
KFEREZS, AREBZATMSFE | TR, EPAFIRETEIER DPP-4 INHIFIRIRENERUR | PAFAR
WK ES DPP-4 MHEFIFAENYAEEIER, sEBBMHEIT DPP-4 MIHEIFIAITE, IMAREXFARIZE |
CYP3A4 JEMIS BRUNHIFIFKMIT. H/RHES DPP-4 HIFIFIK AN EHIBEEFE, B85 CYP3A4 3]
S HIFIEE R EL RS, BIRBEFIELRZ. RE DPP-4 MFFIEXSHAMBKARFRIFNZEM, B
MBEGEAYMBEER.
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IZAE E WA RRESCE P IIBLR, JFHEIMHSON K. SREEW: Hl, REREEEMIFRE LB
BB ETREZHTHE “FRIGL” BRE, EERZMEE; Bragriisikd, EES
KSEMSE, BRI RS KT W AR . SR . IRRERAS . BT LA A R 5 55 10 5 ik
VEAEAEANRIINGE s BLSEACH B RlVAI B & - WP 2 N REdl A IR . SCIESE 6 [ NZVA SR Ve B AN
V2, FDA ZORGE A5 2506 A0 Dy 1 R8E A ad 1T AR I R0 DR e 8 R IR A o ] L 577
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KA  BUHIBHY, Brals; ARERE
EIRABAARIEERABMENENIE. BT E. SHTERERABEMIMIBE", EERIME

RPRAER, BERSEEEABRANETREUDRTCHARE. EFASINABRABLAAZR
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FEE, EAREEREMBMENES, FNEEMEE LEHRTHWEATENRR BEEEMR"  ®
EFERNCEBHEEFARSHFEBENRNBRPARAZ, BE OFHTANEGEMERNEE B
RIARRGIFR SR BIRBBRATERLENEER | ARTEEERTHNARIR AR AETEZHERK
&, BEAPRATRERTRELASENE., i, EFEBILMIHEHIMNEIME, SEERBXZE
BIR, SEEIMOE AICEERERABANREZNESE.

1 MEXEEHS
11 HRRBRBNETRAMER

(A ABNREEENE) BRAEAREZE PHEXRRAREEEELRRF (CFDA) FRZ
£, BE (FEARAMEBRMFEE) UTER (RNFEE)) XikE SHmBEXNULTARILR
PARREEZNHRE, SEXRERFUR A EREN . EAREABMER TR, FHIEATEFIFTEE
BHBHSEER, MEFE GRELEARIE) P EAOENE X HAREEFHEAMERR,
12 HRREBHNARA

REFEBMGRESW, BHEINELNCE BHARERBORIRBAL, 2007 FRBAEMMAE (4
FTEEMNE)NEEMY SRRISHAE. AR HBTRLTT. 2010 F(ERLTT SIFEERE (0417))
AEFRATEERR (MENEREE) MNSHEARARERLTT. WEYETERFIMRE.

AmitABE CFDA 1, AT R WERTEIEHNE AR EENAR. RZABRANTER
FMELIKHIEIESE, MBXMBAAARLEARRM AT, AEREHEREZASERMENER
IUMRATEN, BERERE, AFATRE (R7TER /MR HEIUAAKF. B2, JTR
SHMERABNARY, THSEBIBESAAEERET.
13 BITHEEAESEX

(TTEEDE) BERSTISEEARKBANERAKIE. BT AREERAMNE. SKEM.
FrAHEENRRFNENE, XERAERFAMEPABNARA, XFBTTHANEK. RE (E
M EEEME), EFTMNESEREEXAYIRAEBIESREN. RKEE. WRZTERMARIR
ARESEERAY. ERKL, WTiEEENFAREBPEES BSEX".

2 BIRABAAEERNSELERAIDK
21 BENEITISEYLE
BIRAPAABELTREMRRE, HOSBAEERE VRBEFEELDR, EREEERENAIFR
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BB B A AL

BRABAAEAENERKE BEREAFNEREEMINEBZRAS. ARiTEEREEELR]
HRALERNZW. ABISEXHHEIIREF N BIRBBAAGHITRENEN, MMERERARIERK,
AT . (ERNFEE) FHE  BEEME, RETYMERER. TBUEN. AENREMERX
SITHSEMAER, HEEFIMNEEHE. ErMFEERDEMSTTAAEEH. ETEBHEHALH
HEREZR. AERDELKERILTXHE, MEARFEABNARAETK, R\ (ENFEE) B
ME, ETHE—BEBIRAERARELBARETBNREE.

22 XEFERFRFRFHIRER

(ETEENEZ) AT AnRERENSRBARGABINENENMERERR, BREATE
BHIEEMAN, NHTRREFHFRES. REFERILANABRABRAEREKRE KAMZHENE
BT RS, A& AN ABIRABRAAEEMKE. WRERRETBHESEAN FIRERL X5
RGN WX B RIS %, BIMRRTEATICELTT LR, EFTANFREARSHETLRTEER
HE. BB XL 2010 F (RNFTEEFRICR A, DEBEHEEXINE) hXE2ER HHE T %
AN EMER EXREENERFT, MEEHESREERENLGFENER", XMERLTBE
MBFFITARAVN, B "ERBENHNERENE. KT, BiXBBAANEEERATLTERRE,
BEREEMNFTE, NEREFDT, BRABRABRTEETA.

23 BESEWENEENEER

SNETHI R EARIERST HEE R ERMNER RSB IS MNIEmRm. Hit, 2006 FHERFS
REDEBERALHTVZRRZBE T (wKi2IriEf) (RRBRAREISE), ARIEA B RS
IRETL M, BETEITAR.

FRmAEFBEINCEN A mAE RS ASEME AR HNRIEEZ — FTEENBRBTEENE
AREN, BIEEMMFERMRE, BATEENERPEBAANSERE. FENEARIINZTAE.
EATIN R A9B 2 S ik AR B AR R E S BB B A L R R BE T R AR

mARBZEZTIEVENEENRERY TR, RIGKEZERAIINRIEAGT NS, A
IEREEIZ A REBEERA, HEAMRBZNBELRTEFLENFTRE SRTIRAKER, BRIMUBIHE
BB AERES T KRB EIEE

Er VRS EGERTYERLANBEBBAGRAL, FEEEE8N0". BrmimLEx
ERHMNERE, EEXSTET (PEZS) MAREHE, EZEOIFRTEFEHMIPENNE
mEMITENNR A, A REEEMIRNFNTRONIIRT, SERSNEEBREERLRNEIRHA

&

o
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PRAZREETA,

BRRINA R ETEER I NOFREFRTRIVERN R TE BRER B ABAANERRERE
HE, BRI HITHEE G EET USKEBIR AR A, BUrrsE XA ERNRREEX M, AR
BN ERES (P EARAMEARERE) (ETEEN X)) FTEREN, WETHEETIAE.
24 PDIEREAEIEIMEE ML

(BNFHEE) Litle, BEABRSZLEENMALEEARAXNETTA#TEE. ZEEEARRE
HEANEZFIR, BRASEEZEAE, BEFRATHINE EEFLOETEETRIIS. SHEE
PMHNERRARRIDHEAMRETTA, REZSHADFTEN, FEARRAE, AESEERET.
SERBEFHETIANAEFSNETERILEIAEEERT W HNRZEMN, ERBEAARTVAANMLTEE
REFSWETTAHTARLEE" . BAMETIZRETTMEL, mETIMEREFSLEER.
EfFUDREREHARTERASXEDELESER . SENEPBRNETVERNNHESHT, £EEHEN
HETREXE.

BHESRERZRELEET, BERNEFIEESMEERNSESEHTEE, RPERRNEHHHT
FEANMARXRAZMHRENEBTBRITAE. ERKFRHROERARERS S5 R ILHIRHIRE IS
Fraseft. FELEHER NREFELE", IRATERRELY, FTEFRANTEXELEENA.

HTEZHEELEERATRY, SZEEhFABE ES ERERXS RINEETTAL RS E
LK. FEEMERXE WHESTAN, RTETHESS, ESNEFEEE/KE. SRR,
ERMERFHTEE, RIESERRAALE, FAFHAMESEREETRXES NRNERABTEE.

3 ESMNEBIHAEAATTEASKEK

R, XE. BE. BAMN. FZ. HAZNELT 6 BxiA TS ENERAEAR  #£5 10 B
MBI ZERAREH 7 HXIEEHNEN " R BEARAN TN EEAARUHREREMLATS
BERHAS., RERENEZFEXBANREIEET ARNEL, BREFRFEETIRNL, NEH
EAEMNT VRN EZEENTF.

1982 fF£%E FDA XRFPHHINTBRBBHEZE 1 (RM. ARFWREE) RBERSGIE MM
A7 ¥, BERfmR T OREEMAMTEEFEAHAN ARiZBBRAE". Z/5, FDA MZL#H1E
KR, BIMEARES BAGESREAARERBBZI NRENHEXTEL.

LTREAENBTEARURMBIMNIIFAZE, FDA ZRPFHBERBBAANEN @ (1) BAENRIIX
AT BFEMANAEmIFRRLRIAR ) (2) REBFEHNEN. RENENESBRBAEAANARNERE

-10 -
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ZEERNDSMAH (APIEMN) (Drug Evaluations) . REZHBEALMABINZ RESMEEERA RS
MMEAHNARELR FHOEHEXET", WREEFRTUENRESHREANEHES. RABIHE
BAZESHEZEMEFN, BEBELEAITENH .

4 RS
HE 2010 FMAHN (ERATRIFEELTE (X17)) P8 TESERBUEABBE NBRAERN
BELT. BFFNAHTUREBRAFESIERERBEAAARNETEBELT, RPBXIMITEER
B AR AR, HEXEREEERI TR ARER E M LR ERE LA & E B AHSEN .
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A Unigue Case of Drug Interaction between Ticagrelor and Statin

Leading to Acute Renal Failure

Gbeminiyi Samuel*, Adebayo C. Atanda’, Alex Onyemeh *, Ahmad Awan ", Oyintayo Ajiboye’
1. Department of Internal Medicine, Howard University Hospital
2. Internal Medicine, Howard University Hospital
3. Public Health, John Hopkins School of Public Health
Cureus 9(8): €1633. DOI:  10.7759/cureus.1633

Abstract
Dual antiplatelet agents and high-intensity statins are frequently used in combination after myocardial
infarction. Ticagrelor has the potential of causing acute kidney injury. Rosuvastatin is excreted through the

kidneys and dose adjustment is needed in patients with kidney disease. When used in combination, they can
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potentiate the toxic effects of each other. We report a case of drug interaction between rosuvastatin and
ticagrelor resulting in rhabdomyolysis and acute renal failure necessitating dialysis. This case stresses the
importance of monitoring renal function and adjusting the dose of rosuvastatin accordingly in patients with

kidney disease.

Categories: Internal Medicine, Cardiology, Nephrology

Keywords: rhabdomyolysis-induced renal failure, ticagrelor, high intensity statin, post myocardial infarction

Introduction

Ticagrelor is a potent antiplatelet drug that, when compared with clopidogrel, was found to significantly
reduce the rate of death from vascular causes, myocardial infarction, or stroke without an increase in the rate
of overall major bleeding in the Platelet Inhibition and Patient Outcomes (PLATO) trial. Ticagrelor has shown
to cause acute kidney injury, which can lead to elevated levels of rosuvastatin, which is excreted through the
kidneys. We present a case of rhabdomyolysis and acute kidney failure caused by the combination of
ticagrelor and rosuvastatin. This case highlights the importance of closely monitoring renal functions in
patients who are on ticagrelor and adjusting the dose of rosuvastatin accordingly in patients with kidney

disease.

Case Presentation

A 49-year-old African American female with a past medical history of hypertension, diabetes mellitus,
discoid lupus, remote history of post-streptococcal glomerulonephritis with complete recovery, and
multivessel disease with drug-eluting stent placement presented with generalized weakness of three days
duration. Of note, the patient reported compliance with a three day per week rigorous exercise routine at a
cardiac rehabilitation center resulting in a 20 Ib weight loss in a couple of months after percutaneous
coronary intervention. She was transferred to our facility for further care from a neighboring hospital after

she presented with a three-day history of diarrhea, abdominal cramps, chest pain, and anuria.

The patient was on lisinopril 20 mg oral daily, metformin 500 mg oral daily, metoprolol tartrate 50 mg oral

two times daily, pantoprazole 40 mg oral daily, rosuvastatin 20 mg oral daily, and ticagrelor 90 mg oral daily.
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On physical examination, the patient appeared toxic. A cardiovascular examination was normal except for
reproducible left chest tenderness. There was an area of ecchymosis and erythema about 6 cm in its widest
diameter on the lateral part of the right thigh, where she landed on after a fall due to progressive weakness.
The laboratory values at the time of arrival was significant for sodium of 126 mEg/l, blood urea nitrogen of
58 mg/dl, creatinine of 9.1 mg/dl with a baseline creatinine from last admission of 1.0 mg/dl, creatine
phosphokinase (CPK) of 238,678 1U/Il, myoglobin of 46,208 ng/ml, and troponin of 1.36 ng/ml. The brain
natriuretic peptide count was 10,518 pg/ml. The white cell count was 13,500 cells/mm3. The lactic acid level
was 2.2 mm/l, and the significant liver function test done the previous day from the previous hospital
admission per their records showed an aspartate aminotransferase count of 2000. The patient was admitted
to the medical intensive care unit (MICU) and was managed for rhabdomyolysis. The poor urine output
limited the use of intravenous fluid for the management of rhabdomyolysis. Nephrology was consulted for

emergent dialysis to manage anuria and rhabdomyolysis.

Peak CPK level was attained on Day 2 of intensive care unit admission at 338,601 IU/ml. The trend of

creatinine, glomerular filtration rate, and CPK since the last percutaneous intervention is shown in Figure 1.

Fig1, Trend of CPK, Creatinine and GFR
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FIGURE 1: Trend of creatinine phosphokinase and creatinine
after percutaneous coronary intervention

CPK: creatinine phophekinase, PCI: percutaneous coronary intervention.

Rosuvastatin and ticagrelor were immediately stopped as ticagrelor increased the rosuvastatin to toxic levels
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in the body, causing increased hepatic enzyme levels and rhabdomyolysis. The patient was then placed on
clopidogrel. Over the next four days, the patient's improvement was significant. The patient had received
four hemodialysis sessions and her CPK levels were trending down exponentially. Her urine output improved.
She was discharged home on aspirin and clopidogrel with the recommendations to re-evaluate for starting

rosuvastatin on outpatient basis after the resolution of acute kidney injury.

Discussion

Ticagrelor blocks the binding of adenosine diphosphate to a specific platelet receptor P2Y12, thereby
inhibiting platelet activation ™. Ticagreolor is a potent antiplatelet drug, and in the Platelet Inhibition and
Patient Outcomes (PLATO) trial, when compared with Plavix, was found to significantly reduce the rate of
death from vascular causes, myocardial infarction, or stroke without an increase in the rate of overall major
bleeding . Ticagrelor is metablolized through cytochrome 450 (CYP 450) 3A4. Fifty-eight percent of
ticagrelor is excreted through the gastrointestinal tract and 27% via urine. Both the first drug and active

metabolite have antiplatelet properties allowing for rapid and effective antiplatelet activity .

In the PLATO trial, serum creatinine concentration increased by more than 30% in more than 25.5% of the
patients receiving ticagrelor. The exact mechanism leading to worsening renal function is unknown. However,
it was found to be more pronounced in patients over 75 years of age, in patients receiving angiotensin

receptor inhibitors, and patients with pre-existing renal dysfunction “*.

Ticagrelor and high intensity statins are routinely prescribed in patients with myocardial infarction. Both are
metabolized through the cytochrome system. Rhabdomyolysis is a rare but clinically important side effect of
statin use, either alone or in combination with drugs that increase the potency of statins®. The metabolism of
rosuvastatin appears to be less significant by 3A4 system and it is mostly through the 2C9 enzyme™; because
of this, it has less significant drug-drug interactions. The dosage of rosuvastatin should be adjusted in renal
failure since its plasma concentration may increase threefold with an estimated glomerular filtration rate less

than 30 ml/min ©.

Ticagrelor by itself doesn’t cause rhabdomyolysis, although it does cause worsening of renal function by
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unspecified mechanism. It is therefore reasonable to presume that in our patient the worsening renal
function led to an increased level of rosuvastatin, which led to rhabdomyolysis and worsening of the kidney

function, necessitating dialysis in the acute setting.

Although, ticagrelor can cause worsening of the kidney function, no dose adjustment is required in a patient
with renal dysfunction'”. However, the dosage of rosuvastatin should be decreased in patients with less than
normal glomerular filtration rate. This case report highlights the importance of checking renal functions

regularly and adjusting the rosuvastatin dosage accordingly.

Conclusions

Ticagrelor and rosuvastatin are frequently used in combination for the secondary prevention of coronary
artery disease especially after an acute coronary syndrome. Clinicians should maintain a high index of
suspicion for drug interaction causing rhabodmyolysis, which may be precipitated as well as aggravated by

rigorous exercise and dehydration.

Additional Information
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Human subjects: Consent was obtained by all participants in this study. Conf licts of interest: In compliance
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previous three years with any organizations that might have an interest in the submitted work. Other
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INERTHESTT R B O NIRB RS

INERBAESRS 2017 £ 6 B 15 HEMES, FREXS DPP-4 HIHIFIA O NRBREHITT HE, XIH
EENXERRAMEES ( FDA ) KAMN—IUXKBRAVEREE, FDA FRDA&FITTHIRIAE 51T o] s 0L
HEBHINEE, LHENTEZFEHM O NIREBNREZRNESE.

DPP-4 MIHIFIXFRFI TR W), RENEMEXRFEENETT 2 2ERFNLTIH., XEAYEELHN
WRITEMBT A HERMIETIME by 5HAM 2 BEBRFBATARSER. B, MEATHL
B AMITERAY  BILT. DEFIT. FARFTHREST. FEi&51T2E 2008 FEMEXERBEN
FI5TE A4, 2015 4F DPP-4 IIHIFIL 7495 480 .

BEIHMEHEAE, IEADAIRLUER 9 FIfEH DPP-4 MHEHFEHIVO HRIBHARMIRE, Hh 8 iR
2 DPP-4 HIHIFI 510 W3R B Z B o] g FF R Bk ME, 5 BT REAIEIIT. 2 B RIVA&EFIT. 1 BIS R A%
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FiT. B2, X8 HREBTE T URSEOCNTBNHEMEAR, FILIEINFIA DPP-4 HIHIFIEX L L=
BIREPIER, LHRERKRREZ DN RBREXRSTIRERBEENERLT.

2008 £F, E[E FDA ERFTAEREEZ ( £3EDPP-4 HIF ) HIEHARESHNT MR, MIHE
DIMEEGNEG, 37 DPP-4 MIHIF ( F&FT. DRFLTHMEST ) MARETK, MEXBER
EL#TTHE, MABINTHMRET 2019 F£58m. T DPP-4 HlHFIREREEZR O Hh=BMmE
BRRINBE T, 3IMETHMARMNERIFA—5, —ERRAITHEXMYE, MEMHRRLI. X 3 WMAR
ERCHARMEBEARILT (2016 F10 8 ). 485077 ( 2006 £8 B ) FFI4EFIT ( 2016 F 4 B )
B9~ mit B

MEXRPEIEFET 7 RERRIAIK, XLEXEXH X DPP-4 #IFIF 510 hmBXKEIES R
LERHITTEZENMT. BERRKIM T XM, MBELREN. KSZHIRKIREIZEHAEEX 7> RE DPP-4
IEIFIE AR AINEE, FiL T EFIMRE DPP-4 HlHIF Z BN R S HFEER .

ENERPERHITHEENRER, DPP-4MIFEIFINTIEFER 7 =@ A, DMAAXTUHRBEN
RpefEE . MEXDEBNUTEFINA, SIEEH DPP-4 HIFIFI = mii BB ELEMHIER T/0 1=\
A9 TE MBS .

( MEARD AT )

MERETRERERNIRBOBETENR KNS

2017 £ 6 A 22 HMERDAEMBERHER, MEBRZFERERETTNEET, WEIEENILAEX
MPEERARRENEE, FAREREMZERDLTTE, H Smg FIBATIETMEFIEMERIZIRER ( R
MERTFIBRIG A ), HRESIZERABXRMNEIR, 1992 EEMEKR LT ; Img FIERTATBHERE (EX
ZMB%A), 1998 & L.

MEXRPAIE S IEBERMNIAEXNTESNREMHBERLIHT T 22 MIHE, MESEUER
( MAFERHBNMAARTBUAREERANBRABOIEATS ). IUs (FEABTNBRMESH
ALAER) MRIARRNER. £ 2% ( BN ) S08E. AARHES, MERZAERILKE]
11 Mg S MIEMUERRBERNFTENARXN AR REIRE, FXEP 4 GIRAIT T #—H1TE 1
RRBARIBZOATTHEAENRK, 1 BRUIIRBEBEREIALRE, 2 BBERENLS (1
BRTRTREZ, B 1RPIRAAREARE ), XEBETH 3 BIBEECERERERFRE ( 58 4 56
MERRA ). AER7HRER, SFEFINEBERNARREZ BRIXEKME. XRFERST 3 6]
SEMAIEBEEEXMNABXNTEARRER. 1 plIREVNBORGICHRR, RASHEMEESE
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Em. 2t 2 GlImBIRE T AR S s E ARG BB AR RE T BREHUER, X
BEHEERIEDERERE . HRDERAAYARRNEIEEDE 508 43RS A IEAHERBXA
FEINARXINRRNERE, REBOAESE. TH. IUBUERA. @2E ( £ ), EHLTES
MESFHIEREETSEAABRX IR RN .

MEXRPARE LRIHEFSHLEE, THRERIFERER SR AEXN™ERNRRE X9
Xtt. BRI, FEBEROTRDESFERNABRXNSEIRREABEAENRE, BWUTERERSENRE
BREAYNTRESR, WEMZBENRK .

(InEX B A M 5)

MEXRZHE DR _FREEREBENEITHEER

2017 6 B 15 H, MEXREERRXHBER, 26 TN EEAMENESTAYESR _FENBERE
BENRNTHEER. ZRMEIELS—ME @ BRLNER, (EBNG A RRERGEHEMENEHE Mkl
W7 RKERANERES SHEERBD 2 BNBEESEE.

ELEBR_FE ( Tecfidera ) B—MATFEREMIUT KA MBENAENSY), T 2013F 4 BEMEKRLE
W, AARGANKER, MAeHA#HTERE, SSR-_HFERMTRIERERRE, FRERSEM
WSIEN S A,

MEXRBAEIBESHENRE S5 MEAE DR _FESBEETEERG ( WFKKERASRG )
MERAMIRE . Hh 3HIRENERNENELERG, Fih2MREFR ( LREDFETER ) ED
R_HERS'EMHATEEX, ERMENKRER ( FRAYMMBIK ) o] DX REX M.

MERBAEMHEENEFE VKRN 41 HEEAEDS - REESIE™EERBNEIMREHETT T HE,
ENERKTBERASH T EMOIESIEERANAYEER. EETHEEI 41 HiEsMRETH 40 4
WHEBR, F5 1 FIIRERIR T BEERIESNERG. BRALRARHIESR _FENERATEEX, £
EAEFERND—MAYHLT ERXMEX Y. RN, MEXRERPORLXIEEAE IR _FEESE
REBRENHOIRE

MEXEERHFEFELER, BR/LPRAILERPABTREHERASE SR _FEESEN. A°KH
EMNERERMESRELSER. MEXPERBERSEENE DR _FEENZSMT.

(INER B4 M)
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BAERFRIIFNTERRR AR

2017 £ 4 B 20 H, BARER. HITHEME (MHLW) URGRFTETHMEER ( PMDA ) B
WEH BT HNARITEAR, BPFUERBIREARMBE (TEN) FBR- 2 - B ARERE1E ( Stevens-Johnson
DA ) EARKEZERNRREANTRIZBBH. TAFETERTATRUBERRESIENEHMN
MR AR D I BT SR E S B E S IEMNERE RS, IWAFMRARE kB AMEMEREZ R
SEZNEATT ISR E R & TEN 1 / 5 Stevens-Johnson SR &1FRH], XK /AT TR0 EdEZR ( CCDS )
BEEFMBMNETT T Mt BB EHTH.

WHO X355 KB 5 £ R R EXE

(SR P AEARAYRI) 2017 58 3 I HBEFREINERZIZED-2 ( SGLT-2 ) MHF SEERE
FENNREESHT T XE.

SGLT-2 #HIF B — KB ERH A O IRBEREZS (RIF4KPEHEDS), BT RMarsi SHMAYER SR
7 2 BIERRR. BRIE LTAXKBMB = AKI%E, RRFETBARSE . £ERDPURERER
LRAYNENN—RARREY, EARMAELLTRHESEHIA. WHO ARARRNENH/G ( UMC )
SErZaEmd s ( Lareb ) 2016 £ 10 B#THEKSESHMAIL, VigiBase ( WHO Ml & MR
ERHEIEE ) REETEELERZARRRMZASIRXAY).

—HBF 2 BABERFNSIEN 71 XM EBEERZBRIFETEAN 1 NAEILTERE, 1,
XEBERKRETIEORE, HIDBREBEXAH. R4, KB, DUERRERDEFEESH, BESX
REFENMBZE AWM. BRANETERTMAERTNRERRE | WREEXERAETER T EFER
BEMRAE XEATEELETNRNREREZM TR, BEFLTBEISHER. 5—% 60
SEMBEEEDAEIFATNREEEERE. BF. £EXRIBELELY . BERSH ASHKER
Z, HEXTHERRELT. MERREARNEER, BENFEHNNNERR BT EARKRS%E.

SLGT-2 M F BT HI %) 'S IE B SR E R TR B MR R HEM T KRB . FF5TR A SGLT-2
IHEFIXTBEARMAB KA RIFIER, EERIODEIFREGE. B TAMNIERSRESEPMMRE RIE
AEx RLEZ— I HL2MMBHNRRII. AftEEE ZERAVLE, SLCT-2 MH#FNTERS
MEBZ —RRRPEKEAFRESEEERBENGIEMN. ZEeMnBEFTEL, ERKBFENR
SRFXRNHEHERHIT T TR, EEFRRBERBAYARERE, RAILUBAMAERMB BRI
kR, TR 5~ 10% A SCLT-2 IFIFINEE, ERNTHRER &, AEERBEERE
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EBEMERES. TIEERPEERBRELEXRSIRKRREFUER RRE B FEMRXME. It
RN R BRERERRS .

#Z 2016 £ 11 A 6 B, VigiBase R REXIEFE KRG ST RETE R 99 GINMFIREMHRE,
B4E MedDRA BIEARIE HFE=RRERE" . WEIRNAIESE. RIS MBIEIS#EXEBEREERE D 340
4815 ( 485% ). 31 ( 313% ) #1204 ( 202% ). BF67.7% A%, 283% B M. 404%H
RERBEM, 364%KERM, 232%KBLMN. RERT I MedDRA FIEARIE A EFE I

(191% ). BRI ( 7.1% ) FHREME ( 51% ). 23 PIREREBHENEETREETVLAR, HP 8
BlVFK A FE" ; 25 BliRERBEE, HRALXITE", IH, 546 ( 545% ) REICKINFXAGYT
REARRNEHER.

FEK RIS BRI, KEBMEERBEAREEZEFE, RDSBEH. BERATMPIEL,
HHERBREAFNEFEEN, RMARHR. BFE. RFEDBDSRR, REHEEFTERLRIZHNIE
FEL.

RXTZESHENSRPRLESTHERKRIR TP UEKIERNIETE, Eot Ltm/EHHERNR
AFFEEMN, NBEEERENTZWEEAZEREELNEA. BNARET S VH LB AL EXLE
EHRHEEZIES, URRMIPLRZARENEERBRITFEKM M.

HEER
REBXTEITESBRESEAER (1) 54

miIEEBRAE (2017 F£55 140 5)

REARAIRREIHEER, A —FSREARAARE, BERERAMGEEEERRRENETTE
AMEETEST (BIEFAEAMEER (1) CEFAEAMEER (1) ERaMgERTIHR (1),
PEAMAETESR (II). EFEETIHER (4)) HBH (FRERE]. [£R]. PEEFE®] Fo0#T
BT, WHHREMAEWT !

—. FEEREAMEE T EHTEFDVHNKE (AREMEENE) FEXAE, RRETE
AMEEZIHFRABEITER (LK), REGITHABNATRIE, T 2018 F 1 A 31 BEHRER
RmmEEBIIER.
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BITARSRGMREN, EE—HHTET ) WHBRGEEMRARTE Y SRMERNE—F. &4
AHBERE 6 MNAANFEER NARIREBBRRET UER.

EETERMEETIHFEF VN SFEARREZENTTFRRARR, KB RUERMT
ERAMNZEMEEBENERR, ESEMSEMZA,

= WRAKREIMN SFAEER ThEA M AL FEHFIRABABITANR, EEFARN, NIRER
AT ABH TR RIEE / KBE M.

=, BENTREERAA, MARNSFHERITHES,

BILAS,
M - E AU AL ZFHFNRBBEITEKXR
BERARLEERRE
2017 £ 11 B 20 H

SRR MEERTHARABBITEKX

BAAMELETISFT = REE EHARAMEER (1), ESAEMEER (1), sk
HAERESIR (1), EMSETIHR (1), EFTEERESHR (4). NEFRIEBBIFLTIER
&

—. [FRRE] #EMATHRE :

LR EENENTRR S/ EEA
2HMIRE /R, KR BB =0,
RIKREREMMGRE « K2, BE £F SHZ, BB,
BHiRE WD, Rk, EE EEAR.
WRFEGIRE - WFREYE, FRAE .
CIERGRE E, OBXE, K4 OEAS.
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RAABMIRE @ JEFBAERE.
WRIRE | R, B
FHRERE | MFRERBETS, WHHRETS, BARAS,
=, [ER] #IXTAE :
1. WARBE-RDEIBELER.
2 BAEREZEEEAM.
=. DEEEW] #MUTAE :
1EBERELF. BYREFREEERER,
2ARURAENTESSRY, FRANNIEEF., FRAREIFRERE. FRAE. BiE. O 0F
RE, RZBMER, FHRBUBRAYETTEE.
ST KIEZ BN MALEREARNELETTERRENEE, NEMBENEERORE, NREHE
AR BKAREEARDIR T EREEEE RIS HEL.
CF  HABEMAFTNS ERETTERA -, EY—FF#HTEIT.)

2 5]

RO 257% (Eccentric Dose Therapy)

BHEEELEE(Organic Nitrates, fEI#R | FHRER)EUREARHIIZNHUOAEMZY), RERANAE
KIEABRE, BRANGEENMEEERATE. BATTEALH. HEEFEAGENEINTHALEARE
ABERB, HHE—THENIESHEREERALEKTONA, PEEFDONERFANSTFEOME
PHEEREZRZALENETRSEEIMAX ARG ERERRTRELRNEM £, 2RETTEHEFE
T (EEREEE M ERRTISEH AR E RKHEIRD.

HEREEMNTZAME . K ENFIATBL T %
REER EE O T 25 M (Tolerance) @ 15 1 £:1F FIAEER B f5 & 50 1 S NI S M 3507 A9 T3 5 55 T & JH R H9EL
R, 9 AR MM Z5(Pseudotolerance). BT ZIRFRINE M 25(Vascular Tolerance) I & 32 X M 74

(Cross-Tolerance) =, RMM AL L FRPI)ELEFRE, JRESXER-BE-MEXKX-BARRSESE
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HMEFRNREDFTNOERERME X NEEWAZALEE, X4ETKPE UEL)ESERESER
EEMTINENNE, XMW AEEEA—FERER, #IH50H 5 EMERES NO A MEY 5K
FIRARN NO FMER, EMERENNGEC, TRSNEATEMMENT EUREYEL/ELEE
REFEX, UHERBETSEEREENEANEYERURENSBEHA.

HRENTH AR SR ERKEANRERRZE, EAHENBREEBALEHYTSEMZ, W
ELE 24h BRI EHH, SIAEBBRERMGH, RINIEFATT ORI F 2 A9REER 7 LI RLBR ) 5- B4

MR LIREE. P74 1888 FX—IKAHIRE, MBERRERN ZNA, aEEFRE, EFETITLE
B B R B

WREE—BRAEMAMEmaRT, METEMNERNRIERE, MHESERFEE, Fit
HAE FRRRBR B I A SR AR 2577 0% .

HFECEEREEIVOINRNEE, ERAIBRFELEERBRERTEEKNNER S-RHR R
WIEER, 500 ANV R BIRIR A E O RS R = L B AV UE R T o] I REER BR O 251, 2T I
BER .
TS 2R E BT E
HRETM AN R EFEMNEKE, NERENERNZTREFER. RRHATEXBE TROSS
Tk s NS, [EETGE AR RGE IR R R T L REE, GXIEM 8~ 12h BWEAH. QFXREM
12h FEER BB R MG E R AR . (3R 773k O ARFEERER, {RIE 8 ~ 12h MEFHERER R EEA(Nitrate Free
Interval) S {EAEER BE i B #A(Nitrate Low Interval), 2525750 5% T3k, ERFATMHY), ElREKSPFEH

RAZ.
BRI EN AN RO SA X
EIL B YR TTI
THER H
bk ESEHHR 10~12h J51524, 25 10~12h [ T5251
3% B Mid 10~12h JGH%, 25H 10~12h (T2
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THMR S 1L AL
P ik HESEEH 10~12h 51524, 25 10~12h 251
CRF BER 3 IR 2, BRHRIAING 5h 8lEER 4 IR 2, THREGZ1E 4h
1 i 2 R i 771 BR 2 k&2, FHRIANG 7~8h

5-FLfiM I 7 LU B

HRT A BK 2 IR 211G 7~8h
1 i 2 B i 771 BFR 1 IR

BMRERA, JEMEEAY . BRAMBF. T, ACEI S ARB DK A BAR 5 254 0] BE XY T 7S
RENMZIMER, ENEXZRHAER VRN IRBNENERERY . RILRESIFER.
FETRHIREE R Z M BRI IR AR GF, fSmERHHIFM O miMmE RPN, LRE—EXE

iR E T & RERERE T IXE L

(RERREE 7o O M E Bm P ASE U A T Z 3R

ERARBREFH A

B, e lE B2 RHIm R 245 5 =
KA REHERINE NP BHRNEFFSDERANAT, UHRIRKRSE
1. BERAPRNEFRT (RREAZBNESR)

[AELEZ fe4 ) (TPF) | & (TP) Hif (TP-HE) | X (TPF-D)
FA% 500ml/i 500ml/iff 500ml/f 500ml/iff
RE & (kcal/mL) 1 1 1.5 0.9
Rt B H R (500ml) 500kcal 500kcal 750kcal 450kcal
F B | K EY 12.3g 13.8¢g 17.0g 12.0g
D =] 3.89g 3.4g 5.89 3.29
(8 | BAR 4.09 3.8¢ 7.5 3.4g
100 | WE: i 8 A4t | 49:35:16 55:30:15 45:35:20 53:32:15
mb | ik

fE B 4T 4 1.59 o G 1.59

K 135mg 125mg 234mg 107mg

Na 80mg 75mg 120mg 63mg
3% JE(mOsm/L) 250 250 300 320

- 26 -



http://172.168.0.248:10000/_cl/_dr/info.aspx?drid=2288
http://172.168.0.248:10000/_cl/_dr/info.aspx?drid=2276

BEZAI 2017

%6 H#

REH, BEH
BoJy, AR, &
BIREAR, X
T8 A
IR AR, &
FIF AR Zh
AE 1L B%IL IR
B

FLi, B S
FURRASr, $85E
Flc)s, EHT
AR T e
W B 1R Y
B

FLil, EH T
M. HfE
. SHTHKR
JE s A S AR N
BRI EE .

S, TR B
W

P75 5

6 PR LT
4, HCEMIEL
RE, OLIA 5 A
MRS,
BTN, AE 52
B BELE i
e, A R4 3
THERR B .

TR YE, B
BB EH
TEEIRE R AT 4
. K
P SR
*h7E

BHEKR, &
FHF 7 R A
W (e, H
Ih fig N 4x F %
%) BN

b
<

™

Bl R A, ok s
YRR T G2 B e A0 R
B A7 BT PR o A
TRV o AT AR M v L
BER) R A . 5 Na B82S,
K= AN Nas

T HRNERLERAENDERBER, —RERRE KD 30~50ml/h, & BELEBH X BERITINR, &KEEFE

MABREFTEELH 2000kcal,

2. FERRERIF (RIFEAFLEEAKBERANRER)

HEEMREAPEEH=ENKEEHh=60M 1 1 EFMY. TERSEWIELRITE2RIK, Tk
B, RREORRE, REISCIEEE, MR AREEK. TEATHERKINERENKA, N
G eit. ARFRABEER.

3. REBRETH (WRALREER)

31 120ml/h,

TERRELHBNANTERRE, Mo HEH LRE RAEARKE, REISIHTIEEIIR
ZSEEE, ARPIERENERARS. TEZRTHVERTERT. FTEMXEZEANEREHRNEFH

HHBRA . RETRALRNELS .

1 BIREE AR R FE 51 EMBE

ZECH

I R e 2570 Bl PR 245 2

E—REAREET, EEENREERE  BEREREAR, RuIEWRENE, BKIFERK.
HellERsE 2 F, FEREFET. SIAHMER. ATEEREREE,
SRNERE ONES, ENEREFRTE. RE—ENSHMRREANRE, IEEFRF. BT8E

BLiE

LTIFRYFERRS, BEM

218
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2, EEBIRBHLH.

IR 2 S RS WIEABEERE, STHEgEAENEE, TS NEREMLE.

At AGEE S S RREMELR ? TR AR XX A @7 7 Xie R

RETEM, WHEHERK EATRTTFEOCARBNSNERE, E2—MEIRNIRNEBME
ki, HEREY SKEEERTMURREZ., A OEMNEAE, REMTOMMRDZOERRMES. 50
BEOHRs o] DRI ABAKE S, B 0ERR, BREEEES, BNEEE BOUCIEEE. MR
MEEFFHMES, FREBNERNZLESENGEE HEERRABRLE. IR2MOFTERE,
HEPSSEMENTETEMREEONTER, AN BHEEHN —EZ7mRs hFEN.

ElRKR L ERAELHN, ¥ TREESMENNEKDS RS TNRBEERN, EHELH. BLHRT
ZNHARESMRME. BNEETEESEILE,. Bl REFEREELRE. RMNETEEEMN
BIEER, EANTHENEAENES, BEMNRHSHIATN., BNRMNERXEHEEHERLY
PEMEE, XEREABEWILERE A TR ERE, Shtbho UEFRREARELYHSE
HER B GHMAEY, HEALYITHERRS. MRABNELE, IFEE>3ugkg min ') FEB%A
B 720, EIRFMYIREAMYNIRE, KNEIRFUDIRAUDNISER.

WERBIRBABETR, MINEEARSE, LIRS MERAMLE, XMERZHARER ?

B, ORMBEREINEREF s WIREMAE, MmiEE o BREEIMTOERTE R, B
ERRMIE R A EMEBIRETNE, MMEBREME. ROHERT, HEHLSSIEMRENLE, FEMR
JTEZERE

F—, BHYTE

HEHRIEYRERELEUY), TUESERETSNETH 3N, MHHELL 2M%, &
HARAZL., BTSSR SRNLEALES, TAMERENTE. —REXTAFHIARESE
MmAE, BRAFRTIFEFENNER FRORARIARFERTE. REOALE. WRERE. ZiRER.
RILE. (OMEEEFEMEALBKR. (KEHIAFELRER

B, FEbB SR ERE

BAHEREE T Y Kk, LHEREXEMME", Qs/Qtigin, BRIUKLEXRE, S
REME (E-FAHREE). WEVFINRENE—RERIBENTR O ERESHEHEHI
Q@ LR, EERESAMEMREMIE. T COPD R A, AAGFEMNETBINKSE HE
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AR R AR XA 58

HILN EERRIZEALIE ? st fE R iE 5 |

SN EHEMSIENREMENSE, BEABRNURAEENEERHELEMN, —RABI 33X, BA
EANEEKAZEREMENVSHER, FERZRERUDDTES. BAGBENS, BEARNEY
WA, &S, MHIMERENERL. EERTTHRERRRKAREERAGAN N, ROHIAEEEE TR,
[ERRRE. NERTREREREETRYHEMES, M2RmFREE, TEEAREEREGE,
HERKR KBS TARXTERGREGT . BEESEANME, BEFMMESR. EERMPERE, o
RAMEZEREMENRLE. HEWXNMEIKRGHY KIEMA, TUXREMFEEE (FIMHL. SR
WEBLEIE) REMMDERSE EXTMMEHADTR, SEFNREME. RIERTEUS T EEH
B, B, BRAEEHORERIR, ENRKROTAREENETTERITETREM. AYEFMT
ki, BRTESSHUHRMEERILE, HEMNESEEEEETHRESER/ES.

RARE ABRAIREMHLRE, RUAHELH.

XHELRRANGES, BRBRRABESSHAEEN, MEBVXTBEBL INEBERK

5, MEBRGEERERE. TAAMKSNBEZRAHTON. BEXHYHNERE. BZEAE. ERE.
AREN. APEEERSHEEE, FEEMEAMMEMNR. EARANEEAERNEHER. X

B, ZENTERER, SEMMUNSHTR, FREEFHERATIIE. BKZIHHNTETRRES,
FEMEEZ, REBFAWME N, TRBEERRRGERANGEE FFhAaRS TR,

XN

L EZM, BOCHE, FRMNER. S BT T A BB A A o) 2 e T S el fi A 0 AR A LT ] R SRR =7
Z&i&, 2006, 26(6):501-503.

2. Gamble J, Hamilton P. Preventing pulmonary shunting complications from nitroprusside: using

a decision tree[J]. Dimensions of Critical Care Nursing Dccn, 1995, 14(1):27.
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TEBEW, HERLHERE

EEE

~METhiER R

DEFEREER ‘
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KiNEE

HFH

e

1.

2.

HYERE,
ERISEE=S
. AYERA,
. AYIEmA,
. BB,
. HYERE,
. AYERA,
. BYEAA,
. AYERA,

1 = = 5= jui|
2
4
3 2
5 VAN
T 10
9
8 & i 1=
1)
13

PEAEZ, EREME_EREATERFY, BURSRS TR RA TR mE.
KafEABINEFROBNET], AMREAGSRNBENTE.

MEEHA, ABFIRTFE. 2. FF. K. THRSOHREIE. T RERKRSHKER.

RHE WHO 1 CFDA IR IERATT =BT ENER, ARBATEEERARRMEAY.

R ABLBRMBRYIMR, BT FEaRNERERES.

B O RREEREMEES . ERTRY. BalfT AR REGESFEAHERGMEN IR RRBEAERR.
AR AMAFIBREMY), TREZFHRARICIZESERZNICIZMNZE I EE.

BT EHMEREMBRESENER.

HEEMPREL M NEESENEN RS, BB, LSRERMRETEFERK.
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10, ZAEMAE, BTHRER. BESERHAMERESEMRR. fSEHFBREANBSREMNEZMMAE S RIRERE.
11, #Ees, Ml LERMwEERT, TRE. WALBHELmAL.
12, A mE,. AmBEEWR X ORVERKZ, ASERM PPARY Mzl BidiEsik: ZEURM M EHImEE.

13. ZEAE, BTFRAMIMEESMER, BEESERL, SAERME FUIBTRER.

Mra

—. HYBERAG, BEEA BEWRCHXGRERRED, BIRESKRERAOBRMEMAERE M.

).

. BYERG, BAEH, ATXSERRNREMXEX NERHECWRAGERSIENZHK. Bk, mMEFER.

BEmE, BTArslErR EEMREESMIEMNEEGHSNE BTERFIBFAHSMLE.

M. AMEAE, ARABRARIVOELRED, TERTRERE. ERINREE. RERERHEESHET.

. AMERE R—MEEXTRFREROREMIERERAY), ATEEMKRE, THMRRE.

N wpEfE BTETHRRBMTE. KRITE. PEMATE. SRUAE. TBTE. RRFBITE. BFE.
BUHEMECSENE . dBTE. RERUTE. RIFE. CO2 BALE. FRETEFERREARF 5 EMNDTHREL
£330

t. #YERg SRETHERAER NEZMRME. BUEEDEREER.

AN HMERAR, B—MSERENMNRL-B ERIAMEER, TRENMZREMMREE B TREMNRMEINNEE.
. HYMBERAG, AREKNAR HL REERF, BERTHAR 12 5N ENILEMBNSHZSRARIERER. =014
WM RRECE) R B E TN R L,

+. AYMERET, E-MERN. OREMMNERENERKE- IXE (AT1TR) HRF, SFEIEES.

REEX

X Fs, it EERTEEERATIRIGKRZAS 107 =, BIE © 82693357

HBFE : mudan2888@163.com
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